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(57)Abstract: 

PROBLEM TO BE SOLVED: To heighten the polishing speed 
and to improve stepped part eliminating performance by forming 
at least a machining surface part of a polishing member from 



no-foam resin, suitable for use in a flattening polishing process 
for a semiconductor device and forming a projecting and 
recessed part made by concentric, spiral, grid-like groove 
structure. 

SOLUTION: With a polishing agent 6 dropped from a supply part 
5 interposed between a polishing pad 2 as a polishing member 
and a wafer 4 as a material to be polished, both 2, 4 of them are 
moved relatively to polish the polishing wafer 4. In thus 
constructed device, at least the machining surface part of the 
polishing pad 2 is made of non-foam resin and provided with 
plural projecting and recessed parts of a groove structure. The 
groove structure is one or combination of two selected from a 




group of concentric, spiral, grid-like, triangular grid-like and 

radial grooves, and the section of the recessed part and the 

projecting part of the projecting and recessed part is 

rectangular, trapezoidal or triangular. Thus, supplied polishing 

agent can effectively contribute to polishing to improve polishing efficiency. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the condition of having made the abrasive material intervening between a polish member and a 
polish object, by making said polish member and said polish object displaced relatively In said polish 
member used for the polish equipment which grinds said polish object The polish member characterized by 
consisting of one as which it has two or more concave heights of said polish member to which the 
processing surface part changes from non-foamed resin, and changes from slot structure at least, and said 
slot structure was chosen from the group of the slot of the shape of the shape of concentric circular, a swirl, 
and a grid, and a triangular grid, and a radial, or two combination or more. 

[Claim 2] The polish member according to claim 1 to which the cross section of the crevice (slot) of said 
concave heights and heights is characterized by having respectively one or more kinds of configurations 
chosen from a rectangle, a trapezoid, and three square shapes. 

[Claim 3] The polish member according to claim 2 to which the configuration of said rectangle, said 
trapezoid, or said three square shapes is characterized by fulfilling the following conditions. 
a>=b, b>=0, c>=0 (here, a is [ the die length of the surface of heights and c of the die length of the base of 
heights and b ] the die length of the base of a crevice.) 

[Claim 4] The polish member according to claim 3 to which the configuration of said rectangle, said 

trapezoid, or said three square shapes is characterized by fulfilling the following conditions. 

0.0 mm<=b<=3.0mm, 0.1 mm<==a+c<=5.0mm, d>=0.1mm (here, d is the depth of a crevice.) 

[Claim 5] The polish member according to claim 1 characterized by the cross section of the crevice (slot) of 

said concave heights being the configuration which has the pars convoluta lobuli corticalis renis. 

[Claim 6] The polish member according to claim 5 to which the configuration which has said pars convoluta 

lobuli corticalis renis is characterized by fulfilling the following conditions. 

0.0 mm<=e<=3.0mm, 0.1 mm<=e+f<=5.0mm, g>=0.1mm (here, e is [ the die length of the surface of a 
crevice and g of the die length of the surface of heights and f ] the depth of a crevice.) 
[Claim 7] claims 1 -6 characterized by said concave heights having concavo-convex periodic structure — a 
polish member any or given in 1 term. 

[Claim 8] the resin which is not foamed [ said ] ~ Vickers hardness — 1 .5kg/mm2 the above or compression 
Young's modulus ~ 25kg/mm2 claims 1-7 characterized by filling the above - polish member any or given 
in 1 term. 

[Claim 9] the polish approach which grinds said polish object by making said polish member and said polish 
object displaced relatively in the condition of having made the abrasive material intervening between a 
polish member and a polish object - setting — claims 1-8 - the polish approach characterized by using a 
polish member any or given in 1 term. 

[Claim 10] It is [ the phase of managing the temperature of said polish member, and ] said polish member 
the Vickers hardness of 1.5kg/mm 2 The above or compression Young's modulus 25kg/mm2 The polish 
approach according to claim 9 characterized by having the phase ground on the conditions with which the 
above was filled. 

[Claim 11] claims 1-8 characterized by said polish object being the wafer with which the semiconductor 
device was formed — a polish member any or given in 1 term. 

[Claim 12] claims 9 and 10 characterized by said polish object being the wafer with which the 
semiconductor device was formed — the polish approach of any or given in 1 term. 

[Claim 13] the polish equipment which grinds said polish object by making said polish member and said 
polish object displaced relatively in the condition of having made the abrasive material intervening between 
a polish member and a polish object — setting - said polish member - claim 1- 8 and 1 1 - the polish 
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equipment characterized by using a polish member any or given in 1 term. 

[Claim 14] The semiconductor device manufacture approach characterized by having the process which 
carries out flattening of the front face of a semi-conductor silicon wafer using polish equipment according to 
claim 13. 

[Claim 1 5] The semiconductor device characterized by being manufactured by the semiconductor device 
manufacture approach according to claim 14. 



[Translation done.] 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable polish member for CMP to use for the 
flattening polish process of the semiconductor device carried out in the process which manufactures semi- 
conductors, such as a polish member and the polish approach, especially ULSI, the polish approach using it, 
the polish equipment using said polish member, the semiconductor device manufacture approach, and a 
semiconductor device. 
[0002] 

[Description of the Prior Art] The process of a semi-conductor manufacture process increases with high 
integration of a semiconductor integrated circuit, and detailed-izing, and it is becoming complicated. The 
front face of a semiconductor device is becoming necessarily flat [ in connection with this ] less. Existence 
of the level difference in a front face causes the stage piece of wiring, increase of local resistance, etc., and 
brings about an open circuit and the fall of electric capacity. Moreover, in an insulator layer, it leads also to 
withstand voltage degradation or generating of leak. 

[0003] In connection with the light source wavelength of optical lithography becoming short with high 
integration of a semiconductor integrated circuit, and detailed-izing, and on the other hand, the so-called NA 
becoming large the number of open lots, the depth of focus of a semi-conductor aligner is becoming shallow 
substantially. In order to respond to the depth of focus becoming shallow, flattening on the front face of a 
device is demanded more than former. As an approach of carrying out flattening of such a semi-conductor 
front face, the chemical mechanical polish (referred to as CMP from Chemical Mechanical Polishing or 
Chemical Mechanical Planarization, and this) technique is considered to be a promising approach. 
[0004] CMP It is carried out using equipment as shown in drawing 5 . 1 is CMP at drawing 5 . For a polish 
object and 3, as for a wafer and 5, a polish head and 4 are [ equipment and 10 / an abrasive material feed 
zone and 6 ] abrasive materials. The polish object 10 sticks a scouring pad 2 on a surface plate 7. Many 
things of the shape of a sheet which consists of resin of fizz like foaming polyurethane as a scouring pad 2 
are used. The polish head 3 is rotated in the direction of an arrow head with a suitable means, and rotates the 
polish object 10 in the direction of an arrow head with a suitable means. As for a wafer 4, a polished 
surface-ed is ground by operation of an abrasive material 6 and a scouring pad 2 in this process. 
[0005] When using the scouring pad (it is called the scouring pad of fizz below) of the shape of a sheet 
which consists of resin of the conventional fizz, the polish homogeneity in the whole wafer is good, 
however, the scouring pad of fizz ~ general — (1) an edge — (2) with whom [ large ] When the load was 
applied, there were problems, such as causing a compression set, from these things, the scouring pad of fizz 
was the level difference dissolution nature in a wafer with a pattern, and polish surface smoothness was not 
good. So, by recently, the scouring pad (it is called a non-foamed scouring pad below) which consists of 
more nearly hard resin with no foaming is examined. 

[0006] A non-foamed scouring pad forms in the front face of hard polymeric materials the irregularity which 
consists of slot structure, and are a polish object and a thing which grinds a wafer front face in this case. By 
using a non-foamed scouring pad, the problem of the level difference dissolution nature which was a 
problem at the time of using the scouring pad of fizz was solved. 
[0007] 

[Problem(s) to be Solved by the Invention] There are the holdout of an abrasive material and the fluidity in a 
scouring pad front face as an important factor which generally determines the polish rate of a scouring pad. 
The scouring pad which is not foamed [ hard ] at the point of the holdout of an abrasive material is less than 
the scouring pad of fizz. Since an abrasive material will be flown besides a scouring pad according to a 
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centrifugal force and the holdout of an abrasive material was low when rotating a surface plate at high 
speed, fixing the scouring pad which is not foamed [ conventional ] on a surface plate, and supplying an 
abrasive material, there was a problem that the abrasive material supplied did not contribute to the 
improvement in a polish rate effectively. 

[0008] since it is made in order that this invention may solve this point, and the abrasive material supplied 
contributes to polish effectively and efficient polish has high possible holdout of an abrasive material and 
possible fluidity to abrasive material supply — a polish rate — high » and generating of a blemish — few — in 
addition — and it is making into the technical problem to offer the polish member which is not foamed 
[ excellent in level difference dissolution nature ] and the polish approach using this, and polish equipment. 
[0009] Moreover, this invention attains process increase in efficiency while aiming at the cost cut of a polish 
process, and it makes it the technical problem to offer the semiconductor device manufacture approach that 
a semiconductor device can be manufactured by low cost compared with the conventional semiconductor 
device manufacture approach by that cause, and the semiconductor device of low cost. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, this invention is in the 
condition of having made the abrasive material intervening in the first place between "polish member and a 
polish object. In said polish member used for the polish equipment which grinds said polish object by 
making said polish member and said polish object displaced relatively Even if there are few said polish 
members, the processing surface part consists of non-foamed resin. It has two or more concave heights 
which consist of slot structure, and the polish member (claim 1) characterized by consisting of one as which 
said slot structure was chosen from the group of the slot of the shape of the shape of concentric circular, a 
swirl, and a grid and a triangular grid and a radial, or two combination or more" is offered. 
[001 1] The second is provided with "the polish member (claim 2) according to claim 1 to which the cross 
section of the crevice (slot) of said concave heights and heights is characterized by having respectively one 
or more kinds of configurations chosen from a rectangle, a trapezoid, and three square shapes." 
[0012] The third is provided with "polish member a>=b according to claim 2 to which the configuration of 
said rectangle, said trapezoid, or said three square shapes is characterized by fulfilling the following 
conditions, b>=0, c>=0 (here, a is [ the die length of the surface of heights and c of the die length of the base 
of heights and b ] the die length of the base of a crevice.)" (claim 3). 

[0013] The fourth is provided with "polish member 0.0 mm<=b<=3.0mm according to claim 3 to which the 
configuration of said rectangle, said trapezoid, or said three square shapes is characterized by fulfilling the 
following conditions, 0.1 mm<=a+c<=5.0mm, d>=0.1mm (here, d is the depth of a crevice.) (claim 4)." 
[0014] The fifth is provided with "the polish member (claim 5) according to claim 1 characterized by the 
cross section of the crevice (slot) of said concave heights being the configuration which has the pars 
convoluta lobuli corticalis renis." 

[0015] The sixth is provided with "polish member 0.0 mm<=e<=3.0mm according to claim 5 to which the 
configuration which has said pars convoluta lobuli corticalis renis is characterized by fulfilling the following 
conditions, 0.1 mm<=e+f<=5.0mm, g>=0.1mm (here, e is [ the die length of the surface of a crevice and g 
of the die length of the surface of heights and f ] the depth of a crevice.) (claim 6)." 

[0016] the seventh — "— claims 1-6 characterized by said concave heights having concavo-convex periodic 
structure — polish member (claim 7)" any or given in 1 term is offered. 

[0017] the eighth ~ "— the resin which is not foamed [ said ] ~ Vickers hardness - 1.5kg/rnm2 - the above 
or compression Young's modulus - 25kg/mm2 — claims 1-7 characterized by filling the above - polish 
member (claim 8)" any or given in 1 term is offered. 

[0018] the ninth — "— the polish approach which grinds said polish object by making said polish member 
and said polish object displaced relatively in the condition of having made the abrasive material intervening 
between a polish member and a polish object — setting — claims 1-8 - polish approach (claim 9)" 
characterized by using a polish member any or given in 1 term is offered. 

[0019] It is [ the phase of managing the temperature of the "aforementioned polish member to the tenth, 
and ] said polish member the Vickers hardness of 1 .5kg/mm 2 The above or compression Young's modulus 
25kg/mm2 Polish approach (claim 10)" according to claim 9 characterized by having the phase ground on 
the conditions with which the above was filled is offered. 

[0020] the eleventh — 11 - claims 1-8 characterized by said polish object being the wafer with which the 
semiconductor device was formed — polish member (claim 1 1)" any or given in 1 term is offered. 
[0021] the twelfth — "— claims 9 and 10 characterized by said polish object being the wafer with which the 
semiconductor device was formed — polish approach (claim 12)" any or given in 1 term is offered. 
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[0022] the thirteenth — "-- the polish equipment which grinds said polish object by making said polish 
member and said polish object displaced relatively in the condition of having made the abrasive material 
intervening between a polish member and a polish object — setting — said polish member « claim 1-8 and 
1 1 — polish equipment (claim 13)" characterized by using a polish member any or given in 1 term is offered. 

[0023] The 14th is provided with "the semiconductor device manufacture approach (claim 14) characterized 
by having the process which carries out flattening of the front face of a semi-conductor silicon wafer using 
polish equipment according to claim 13." 

[0024] The 1 5th is provided with "the semiconductor device (claim 1 5) characterized by being 
manufactured by the semiconductor device manufacture approach according to claim 14." 
[0025] 

[Embodiment of the Invention] The operation gestalt of this invention is concretely explained using a Fig. 
below. 

[0026] Drawing 1 is drawing showing the enlarged section of the concave heights which consist of the slot 
structure of the processing surface part of the polish member by the 1st operation gestalt of this invention, in 
the die length of the base of heights, and b, the die length of the surface of heights and c express the die 
length of the base of a crevice (slot), and d expresses [ a ] the depth of flute. As for concave heights, it is 
desirable to take periodic structure here, p [ in / in this case / drawing 1 ] is the pitch (it is called the pitch of 
a slot below) of the periodic structure of the irregularity of concave heights, and p-b is the width of face of a 
slot (upper part of a crevice). In drawing 1 , although only the processing surface part of a polish member 
was shown, as long as it has the slot structure where the processing surface part consists of non-foamed 
resin at least, the shape of the shape of a sheet and a plate has as the polish member which becomes this 
invention, and the thing of the shape of a plate cast also by multilayer structure which carried out the 
laminating of the ingredient of a different kind on the flat-surface plate with rigidity is sufficient as it. 
[0027] According to the formula of Preston (Preston), a polish rate is proportional to the pressure in the 
contact surface of a polish member, not only the relative velocity of a polish object but a polish object, and a 
polish member here. Since a polish rate is proportional also to an effective interfacial area further, the load 
per unit area is the same, and when relative velocity is the same, a polish rate improves, so that a touch area 
is large. Since the contact conditions of a polish member and a polish object differ in the time of un- 
pressurizing and the pressurization under polish, and since that the hit by the polish member and the polish 
object is imperfect has the effective semantics of an effective interfacial area, the value with which the touch 
area under polish is simply calculated from a drawing means [ which is a different value ] that an effectual 
(effective) value is taken here. Only by a touch area being large, an abrasive material is not supplied even to 
all the corners of said contact surface, namely, since the fluidity of an abrasive material becomes low, a 
polish rate cannot be raised in a non-foamed scouring pad. What is necessary is just to raise the consistency 
of a slot, in order to supply an abrasive material even to all the corners of said contact surface. However, it is 
not so effective in improvement in a polish rate only by only merely raising the consistency of a slot and 
making the gross area of a slot increase. It is because the increment in the gross area of a slot decreases a 
touch area since the sum of the gross area and touch area of a slot is equal to the area of the processing side 
of a polish member, and the reduction in a touch area reduces a polish rate from the above argument. 
Therefore, if the gross area of a slot is made to increase even if it raises the consistency of a slot, the 
effectiveness of the fluid improvement in an abrasive material, therefore the effectiveness of the 
improvement in a polish rate will be offset. In order to raise a fluidity and not to reduce a touch area, as for 
the consistency of a slot, it is inadequate that it is just high, and a flute width must be narrowed at 
coincidence. By being narrow in the width of face of a slot, and making the pitch of a slot small, and raising 
the consistency of a slot, an abrasive material is supplied even to all the corners of the contact surface, and a 
polish rate improves. 

[0028] Here, the role of a slot is important. The slot is bearing the function which forms the heights of a 
polish member, and not only the function to supply an abrasive material to the heights which are the contact 
surface, and to secure the fluidity of an abrasive material but the important function which discharges polish 
waste or the polish grain in the condensed abrasive material (it is called the polish grain condensed below) 
from there. The width of face of a slot has the not much good direction which is not small in the semantics. 
It is because it will be got blocked into a slot while polish waste or the condensed polish grain being 
discharged if not much small, so the discharge to the exterior of the processing side of the polish member of 
polish waste or the condensed polish grain is spoiled, and it becomes the cause of generating of a blemish by 
contacting a polish object while this grinds. 
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[0029] For the above reason, the pitch of a slot may be too coarse or must not be too fine conversely, and the 
width of face of a slot may be too wide, or must not be too narrow conversely, and it has an optimum value 
respectively. 

[0030] In the case of a silicon oxide system slurry, the range of the width of face (p-b) of a desirable slot has 
0.05mm or more 4.5 desirablemm or less at drawing 1 depending on the dimension of the polish waste 
discharged from there, or the condensed polish grain. 

[0031] The pitch p of a slot is decided by the bargain of the property contradictory to each other who is 
called the basis of a limit of the width of face of the slot limited as mentioned above, the fluid goodness of 
an abrasive material, and the numerousness of touch areas, and 0.1mm or more its 5.0mm or less is desirable 
as a result of an experiment. Die-length b of the surface of the heights of a slot has 0.0mm or more 3.0 
desirablemm or less. 

[0032] Furthermore, the relation between die-length a of the base of heights and die-length b of the surface 
is a>=b, die-length b of the surface is b>=0, and, as for die-length c of the base of a crevice, it is desirable 
that it is c>=0. In addition, although the surface of heights becomes edge-like at the time of b= 0, since an 
edge part is compressed and a polish object is contacted in the area of finite in the state of the polish the 
heights of the shape of this edge are pressurized by whose polish object, an effective interfacial area does 
not become zero in the time of b= 0, either. The minimum of depth-of-flute d is decided from eccritic [ of 
polish waste or the condensed polish grain ], and is 0.1mm. The above is desirable. 

[0033] Drawing 9 is drawing showing the enlarged section of the concave heights which consist of the slot 
structure of the processing surface part of the polish member by the 2nd operation gestalt of this invention. 
In the polish member by the 2nd operation gestalt, although the cross section of a crevice (slot) is U 
typeface, others omit explanation about the same part as the polish member by the 1 st operation gestalt, and 
the polish member by the 1 st operation gestalt since it is the same. In the polish member by the 2nd 
operation gestalt, in e, the die length of the surface of heights and f express the die length of the surface of a 
crevice (slot), and g expresses the depth of flute. As for concave heights, it is desirable to take periodic 
structure here, and p2 [ in / in this case / drawing 9 ] is the pitch (it is called the pitch of a slot below) of the 
periodic structure of the irregularity of concave heights. 

[0034] In the case of a silicon oxide system slurry, in the polish member by the 2nd operation gestalt as well 
as the polish member by the 1st operation gestalt, the range of the width of face f of a desirable slot has 
0.05mm or more 4.5 desirablemm or less depending on the dimension of the polish waste discharged from 
there, or the condensed polish grain. 

[0035] The pitch p2 of a slot is decided by the bargain of the property contradictory to each other who is 
called the basis of a limit of the width of face of the slot limited as mentioned above, the fluid goodness of 
an abrasive material, and the numerousness of touch areas, and 0.1mm or more its 5.0mm or less is desirable 
as a result of an experiment. Die-length e of the surface of the heights of a slot has 0.0mm or more 3.0 
desirablemm or less. 

[0036] In addition, although the surface of heights becomes edge-like at the time of e= 0, since an edge part 
is compressed and a polish object is contacted in the area of finite in the state of the polish the heights of the 
shape of this edge are pressurized by whose polish object, an effective interfacial area does not become zero 
in the time of e= 0, either. The minimum of depth-of-flute g is decided from eccritic [ of polish waste or the 
condensed polish grain ], and is 0.1mm. The above is desirable. 

[0037] In the 2nd operation gestalt, although the slot whose cross section of a crevice (slot) is U typeface is 
formed in the processing surface part of a polish member, supply and discharge of an abrasive material are 
easy in a slot being U typeface, and since the large include angle which the processing side and slot of a 
polish member make can also be taken, generating of the acute angle part produced in the processing side of 
a polish member can be suppressed. It is possible to suppress generating of the blemish of a polish object by 
these. 

[0038] In addition, although [ the polish member by the 2nd operation gestalt / the cross-section 
configuration of the crevice (slot) currently formed in the processing side of a polish member ] it is U 
typeface, you may be the configuration which has curvatures other than U typeface. 
[0039] In the polish member by the 1st and 2nd operation gestalten, in order to raise a polish rate, and in 
order to abolish a blemish, the configuration of a slot is important, therefore the pattern suitable for 
performing effectively eccritic [ of the fluidity of an abrasive material, holdout, polish waste, or the 
condensed polish grain ] is chosen. The pattern has one or two desirable combination or more which were 
chosen from the group of the slot of the shape of the shape of concentric circular, a swirl, and a grid, and a 
triangular grid, and a radial. Among this, a grid-like slot is shown in drawing 7 and the triangular grid-like 
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slot is shown for the slot of concentric circular and a radial in drawing 6 at drawing 8 . 

[0040] As stated above, a polish rate is proportional to a touch area. However, generally contact into a solid- 
state and a solid-state is a point. Since the hard ingredient is being used for the non-foamed polish member 
which becomes this invention and its effectual touch area is lower than the value simply calculated from a 
drawing, it has that a polish rate is lower than expected value. A device is needed in order to familiarize the 
whole heights with a polish object. Therefore, the temperature dependence of the degree of hardness of the 
resin of the ingredient of a scouring pad is used. The degree of hardness of resin becomes low with a 
temperature rise. The hit to a polish object is raised by raising temperature and carrying out temperature 
management of the degree of hardness of a scouring pad. Signs that the polymeric materials which are 
ingredients of the polish member of the example of this invention reduce the degree of hardness to drawing 
3 with the rise of temperature are shown. A polish rate rises, so that, as for a polish rate, temperature 
becomes high depending on temperature, as shown in drawing 2 . The reactant improvement in a slurry 
other than the increment in an effective (it is effectual) touch area is one of the causes of a rise of this polish 
rate. 

[0041] One of the descriptions that the polish member which is not foamed [ hard ] is big is performing 
efficiently the level difference dissolution of surface smoothness, i.e., a pattern. A fall of the degree of 
hardness of a polish member worsens the level difference dissolution nature. The experiment which 
investigates the relation between the degree of hardness of a polish member and level difference dissolution 
nature was conducted on below. The oxidation silicon (Si02) film of 1 -micrometer thickness is formed on 
the 4mmx4mm pattern film of 500nm thickness. 700nm of wafers whose initial level difference is 500nm is 
ground by the polish member to which the degree of hardness of an ingredient was changed variously. When 
removed, the Vickers hardness of the ingredient of a polish member is 2 (1.5xl07Pa) 1.5kg/mm. The above 
or compression Young's modulus is 2 (2.5x1 08Pa) 25kg/mm. When it was above, it turned out that a 
residual level difference can be set to 150nm or less. 

[0042] This to Vickers hardness 1.5kg/mm2 The above (1.5xl07Pa) or compression Young's modulus 
25kg/mm2 If the above (2.5x1 08Pa) can be maintained and it grinds on the conditions that temperature is 
the highest, both the highest polish rate and good surface smoothness can be obtained. 
[0043] The above scouring pad may prepare the measurement aperture for letting a measuring beam pass in 
one or more places, in order to dig a hole in the suitable location of drawing 6 and the slot structure shown 
by 7 and 8 and to measure the polish condition under polish optically on that spot. Moreover, in order to 
prevent blemish generating when a polish object and a polish head contact the field by the side of the polish 
object of the measurement aperture, it is also desirable to give a rebound ace court and to give an 
antireflection film to the field of the opposite side. Furthermore, the polish equipment which whose polish 
rate is [ the polish member of this invention ] high if it attaches in polish equipment as showed this to 
drawing 5 of for example, the conventional example, and is excellent in level difference dissolution nature, 
and does not have generating of a blemish is obtained. 

[0044] Drawing 10 is a flow chart which shows a semiconductor device manufacture process. A 
semiconductor device manufacture process is started, it is step S200 first and suitable down stream 
processing is chosen out of the next steps S201-S204. It progresses to either of steps S201-S204 according 
to selection. 

[0045] Step S201 is an oxidation process which oxidizes the front face of a silicon wafer. Step S202 is a 
CVD process which forms an insulator layer in a silicon wafer front face by CVD etc. Step S203 is an 
electrode formation process which forms an electrode at processes, such as vacuum evaporationo, on a 
silicon wafer. Step S204 is an ion implantation process which drives ion into a silicon wafer. 
[0046] It progresses to step S205 after a CVD process or an electrode formation process. Step S205 is a 
CMP process. At a CMP process, flattening of an interlayer insulation film, formation of DAMASHIN 
(damascene) by polish of the metal membrane of the front face of a semiconductor device, etc. are 
performed by the polish equipment concerning this invention. 

[0047] It progresses to step S206 after a CMP process or an oxidation process. Step S206 is a FOTORISO 
process. At a FOTORISO process, spreading of the resist to a silicon wafer, baking of the circuit pattern to 
the silicon wafer by the exposure which used the aligner, and development of the exposed silicon wafer are 
performed. Furthermore, the following step S207 is an etching process which removes the resist which parts 
other than the developed resist image were deleted by etching, resist exfoliation was performed after that, 
and etching ended, and became unnecessary. 

[0048] Next, it judges whether all processes required of step S208 were completed, if it has not completed, 
the step of return and the point is repeated to step S200, and a circuit pattern is formed on a silicon wafer. It 
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will become an end if it is judged that all processes were completed at step S208. 

[0049] since the polish equipment applied to this invention in a CMP process is used by the semiconductor 
device manufacture approach concerning this invention — abrasive material supply — receiving — efficient 
polish » possible — since the holdout of an abrasive material and the fluidity are high — a polish rate - high 
— and generating of the blemish of a silicon wafer — few — in addition — and it excels in level difference 
dissolution nature. Since the yield in a CMP process improves and process effectiveness improves by this, it 
is effective in the ability to manufacture a semiconductor device by low cost compared with the 
conventional semiconductor device manufacture approach. 

[0050] In addition, the polish equipment concerning this invention may be used for the CMP process of 
semiconductor device manufacture processes other than the above-mentioned semiconductor device 
manufacture process. 

[0051] The semiconductor device concerning this invention is manufactured by the semiconductor device 
manufacture approach concerning this invention. Thereby, compared with the conventional semiconductor 
device manufacture approach, a semiconductor device can be manufactured by low cost, and it is effective 
in the ability to reduce the manufacturing cost of a semiconductor device. 

[Example 1] Spiral V groove (the pitch of a slot: 0.5mm, die-length:0.15mm of the surface of heights) The 
non-foamed sheet which consists of an epoxy resin which has both concaves (5 times spacing, a depth of 
0.5mm) of a radial was fixed on the aluminum base plate of phi800mm x20mmt, and this was made into the 
scouring pad. 

[0052] Next, bore phi 145mm It is elastic membrane 13 (Rodel Nitta make R201) to the ring 12 made from 
aluminum. It stuck, and this ring 12 was arranged as shown in drawing 4 through O rings 16 and 14, and the 
polish head shown in drawing 4 was constituted. 15 is a retainer ring and this is a ring for elutriation 
prevention of the polish object 4. In order that 17 may pressurize the polish object 4, it is the airtight space 
maintained at positive pressure, and in order to give positive pressure, a compression gas is supplied from 
18 and 19. By this airtight space 17 and elastic membrane 13, the polish head has structure which can be 
pressurized independently of the whole system containing a retainer ring 15. 

[0053] It is Si02 to elastic membrane 13. The thermal oxidation film is 1. mum 6 formed SHIRIKONEHA 
of an inch was fixed with surface tension and it ground on the processing conditions shown below. 
[0054] a processing condition and number of scouring pad rotations: — 50rpm and number of polish head 
rotations: 50rpm and rocking distance: — 30mm and count of rocking: — 15 Both-way/a part - abrasive 
material : SEMI Supers25 by Cabot Corp. 2 twice - dilution and abrasive material flow rate: - a part for 
50ml/- load to - wafer: 400g/cm2 (3.9x1 04Pa) 

The temperature of a platen, therefore the temperature of a scouring pad were maintained at 50 degrees C. 
[0055] As a result of grinding the above condition, a part for 200nm/was obtained as a polish rate. 
Moreover, when the oxidation silicon (Si02) film of 1 -micrometer thickness was formed on the 4mmx4mm 
pattern film of 500nm thickness and only the thickness of 700nm ground and removed the wafer whose 
initial level difference is 500nm, the residual level difference was lOOnm or less, and was good. Moreover, 
there was also no generating of a blemish. 

When temperature of the [example 1 of comparison] scouring pad was made into a room temperature, 
although the residual level difference was good at lOOnm or less, the polish rate fell to a part for 150nm/like 
the example. There was no generating of a blemish. 

Except for having extended the die length of the surface of the heights of the [example 2 of comparison] slot 
to 0.35mm, it ground by making temperature of a scouring pad into 50 degrees C with the same scouring 
pad as an example 1 . The polish rate fell to a part for 1 80nm/from a part for 200nm/of an example 1 . Since 
the fluidity of an abrasive material fell, it thinks. There was no generating of a blemish. 
[0056] 

[Effect of the Invention] Since according to this invention the above passage it can grind at effectiveness 
equivalent to the conventional fizz scouring pad to the amount of supply of an abrasive material and the 
fluidity of an abrasive material and the magnitude of a touch area are optimized Since a polish rate is an 
early and hard pad, level difference dissolution nature is excellent to a wafer with a pattern and the width of 
face of a slot is optimized further again Discharge of the aggregate of polish waste or an abrasive material is 
performed smoothly, and the polish approach and polish equipment using the polish member and this which 
do not have generating of a blemish farther again can be offered. 

[0057] Moreover, this invention can attain process increase in efficiency while aiming at the cost cut of a 
polish process, and it can offer the semiconductor device manufacture approach that a semiconductor device 
can be manufactured by low cost compared with the conventional semiconductor device manufacture 
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approach by that cause, and the semiconductor device of low cost. 
[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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lEK^l. 5kg/mm* (1. 5xio 7 Pa) 

±. *SWiEllt>^2 5kg/mm l (2. 5 

xiO'Pa) !U±04#tC, SIS&M£1 50nmia 

[0042] C0C<hM k fcr*#-XMKl. 5kg 
/mm 1 (1. 5xi0 7 Pa)«± % 
40 >^25kg/mm a (2. 5xiO'Pa)H±t 

mmx$ x jLo*taR©nc»*fl=-cw«*tfiLa, a 

[0 04 3] JU±09M'*? Ktt. 13 6, 7, 8^1 
50 *©S»flfJOB5tCS*fBSjl:H%«S-rcr>^0a; Lt^ 



9 

[0 04 4] SI OlZ^&^JljAWmy'V'tXijjk 

!WCg£oT k X7** ^S201— S204(DC^tl^(Cjitf o 
[0 04 5] X^^^S201^>Ur2>^x^CD»H^rK 10 
{t£4f£®{fcx*rc£>£ e 7 p s202iicvc»«:j: D 

[0 046] a/DXBfc U < ttflMBgRRXe^-r. X 
5r ^S205tCjitf o X^-^^OS^CMPXIir^^o CMP 

XSTtt*»IBK:«4if«*aBK:j:D fc Jint6«Kll<0¥ 
7V> (damascene) <Z>JBRE«*ifft>n4. 

[ o o-4 7 ] cmpxb^ i/ < wMfbxgcoa-cx^ ? :/S 
206&ciifro xr-^^s206i3:^* h vxfl-r^>^> 0 ? 

^fcWIg-Ctt, Vy ^>^x;v\CDl^X hCO^ 

v-J:M&ft<D9a%jL ^ > tficjz vm*). -e<Dfg u ^x 

[0 048] ^CCXf 9 ^OOT^fc^X^^T b 

K'**->J&*»JiR3ft*. :/S20srC±Xfia^T 

[0049] *MKffS¥«»f/t^xRl»Sr 
a. CMOiBtt:te(r»-t:*»9iK:«4W««K*«c>Ti» 
<5ft:a6, W^J^CC»bT^WttWB3WpIftB-C* 

fio. ^ya>-5x^<DflK>R£#^tt<, 40 
[0 050] ftfc, ±E©**#^t-/^«Jt7 r p-feX 

[0051] *«wcc«s*ai«c^-rx«, shmbcc 
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[^Jfeflll ] igKttOV?t( »0tf??- : 0.5mm . OSS 
<D±i2cDS3 : 0.15rrm) £gfci*tK<DG078( 31 

<D5>- h £: 4> 800rrm X 20m m t <DT )V * ^c— X ^ U- h 

[0 052] ^tC, rtS^145ran corji/$x^A$?»;> 
*1 2K$TOgl 3( o-r-;Ux ? *&[R20i) 
COy 2£. Oy 6. 1 4<£r/M,Tia4CC 

ft:. 1 Stt'Jf— tV>m^ tft{2WS#a^4 

o»vun»±ffloy>yr*s. 1 7»wb*MM»4 

1 7 <h?$ffig| 1 3 <!: K J: 0 % WB*s 9 F 
[0 0 53] Siffl^l 36CS i O a QfflUMbfltJPl Mm 

ffj^3n/c6 -f>^<D^y n>x^4^H5B*r@3S 
[0 0 54] mxikft 

• ffiB'** K@^»:50rpm 
- ?fi-\^ K03fc£fc:5Orpm 

• JSKl^gt :30mm 

•«»in^:i5 aa/ » 

•WBSU: M±§?SEMI Supers25 £2 

•ffiSftJflfcS:50ml/# 
• - ^^^^OWM: 4000/^ (3. 9X10 4 Pa) 

^FLftl 0 

[0055] «±©*ft-cwBLfcis*, mmmmt l 

T2 0 0nm/^fl6tifc, Sft:, 50 0nml©4 
mmx4mmCD/^->I<D±tci /t/m/50[>Kfb^C 
S i 0 2 ) ■KrJgfiSU. RJWSi^5 0 0nm©-)x^ 

700na©f*«»W, ^Sl/ciC^. 
SH«100nm«Tr$)D, S»"C*ofc. *fc, « 

tmmtrc^ mm&miz ioon mttT-cM^o/c 

9FBSS» 1 5 0nm/»tCiTl/c o 

[JtVMH2 ] »(DOSIJ©±ia©fi34o.35iimK:i2Wfcc 

KcDSe?:50 e CCCbTWB?:?f oftio WBiia^Sfe^iJ 
1CD2 0 0 1 8 Onm/^fiTl/c. W 

B«<Da5*tt*fiTL«:ft:*i**6*i*. 

[0 056] 
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?*jfijiit3n-rc^<D-c. mm&&&m<. items 
Mtc g /css©*i*i®3i{t3 nrt» s© 

[ 0 0 5 7 ] WBlXfl^^X h 

[0 1 ] #ifcHB©isi i (omMBmctovzmm&cDMm 

[0 2] WeiSSijaSiOH^^THr*^. 

[04] *^8tcfflt>fcW®^5f F©0r*-5. 
[0 5] CMPW*»B©Be*«*^-J-|a-C**. 
[0 6] *^W©W^S5l5f©PI'C>P3t<C£S(*ft^l©ffl* 
^*>-tt©8lflfiS© i l 1 BD0*in - 3* „ 
[07] *^©W^gBW©<S^te»©?8«iS©sPM0 
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20 
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[08] *mi<Dw&m<D=pi&*ffi»<Dmw&<D¥- 

[09] *26^©SS2©3l^8{C*mS»1*£©WoB 

[010] *»**f t M-f^tHJft-^n*^«r^-J-7Ci-^ 

[flMfOSMO] 
1 CMP8H 

SFSHBtt (9M'<? F) 
ffJBtf*1Mfl*fll F) 
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